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138.9 mq/kg/day for males and 0, 15.5, 54.0 or 172.0 mg/kg/day for 
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females). Twenty-five animals/sex/dose/generation were selected 
for testing. The P generation animals were given test or control 
diet for 14 weeks (98 days) then mated to produce the F1 animals. 
Approximately 14 weeks after weaning of all F1 offspring, selected 
F1 animals were mated within the same dose group for a maximum of 
21 days (sibling matings were avoided) to produce the F2a 

generation. After weaning of the r,. pups, F1 animals were 
maintained for 6 weeks and mated again to the same partner to 
produce the F,b offspring. The second mating of the F1 animals was 
performed due to a high, unexplained death rate in the F,. treated 
and control pups during lactation. All animals were exposed to 
test material, either in the diet or during lactation, until 
sacrifice. 

No clinical signs of toxicity or mortalities in the parental 
animals of either generation were attributable to treatment. 
There were no significant differences in body weights of the P 
generation high-dose males and the F1 mid- and high dose males 
during the pre-mating periods when compared to controls, however, 
there was a slight dose-related reduction in body weights 
throughout the study. The premating period (days 1-43) body 
weight gains in the 630 and 2000 ppm F1b males were less than 
controls: 56 end 55% of the control value, respe~tively.· These 
were considered to be borderline significant because the changes 
were in the range of 5% of the total bodyweight. In females, 
although there were some decreases in bodyweight and bodyweight 
gain during gestation, these were not consistent across 
generations and/or litters and were thus not biologically 
significant. High-dose P generation males and females and high
dose F1 males had significantly (p ~ 0.05) increased liver and 
thyroid weights and high-dose F1 females had increased thyroid 
weights when compared to controls. Increased organ weights 
correlated with statistically significant increases in 
hepatocellular hypertrophy and thyroid follicular cell 
hyperplasia/hypertrophy in the high dose group. Generally, 
minimal to slight hepatocellular hypertrophy and thyroid 
follicular cell hypertrophy and hyperplasia were observed in both 
the low and mid-dose P generation males. These effects were 
observed in the F1 generation but appeared in fewer animals and 
were less severe. In females, these effects were considerably 
less. Therefore~ the NOEL for systemic toxicity is <200 ppm 
(<13.7 mg/kg/day) based on hepatocellular hypertrophy and thyroid 
follicular cell hypertrophy/hyperplasia at all dose levels and 
decreased body weight gains in males and increased liver and 
thyroid weights in both sexes at the highest dose level. This 
LOEL is considered to be a borderline NOEL/LOEL because the 
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effects on the"thyroid and liver at 200 ppm were mini.mal and they 
were less in the succeedi.ng generation. 

No treatment-related effects were noted on the reproductive 
performance indices of either generation. Mean litter sizes, 
survival indices, and sex ratios were not different between 
treated and control groups for the F1 and E'2b offspring. Due to a 
high rate of death in both the treated and control r,. pups, a 
second mating of the F1 animals was made to produce the r:,b 
offspring. Deaths of the F,. pups did not appear to be treatment
related as controls were equally a.ffected and the result '•as not 
repeated after the second mating. No statistically signifitant 
differences occurred in mean pup weights from any treated group at 
any time during lactation of the F1 or F2a pups. However, F2b pups 
gained less weight than controls with day 21 body weights of 630 
and 2000 ppm group males and females being 88% of the control 
value. When mean pup weights for the F2b litters were analyzed by 
covariance analysis (ANCOVA) to account for the number of pups per 
litter, significantly lower weights as compared to control were 
seen for the 630 ppm males and females on day 1 (p ~ 0.01), 2000 
ppm males on day 21 (p ~ 0.05), and 630 and 2000 ppm females on 
day 21 (p ,; 0. 05) . Decreased F2b pup weights were not co;i.ncident 
with reduced dam weights since high-dose dams actually gained 
slightly more than controls during lactation. Therefore, the LOEL 
for offspring toxicity is 630 ppm (43.3 mg/kg/day) based on 
reduced body weights of the F~ pups during lactation. The 
correspondi.ng NOEL is 200 ppm (13.7 mg/kg/day). This LOEL is also 
considered to be borderline because the decrease in pup weights 
was mi.ni.mal. The reproductive toxicity LOEL is >2000 ppm (138.9 
mq/kq/day) and the NOEL is :;,2000 ppm. 

This study is classified as Acceptable and satisfies the guideline 
requirements for a multigeneration reproduction feeding study (83-
4) • 
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.EXECUTIVE SUMMARY: Topsin-M (95.9% a.i.) was tested in a two-generation 
reproduction study with male and female Sprague-Dawley Crl:CD(SD)BR rats 
(MRID 42899101-05, 43624401). The rats were administered the test material in the 
diet at concentrations of 0, 200, 630, or 2000 ppm (calculated to be 0, 13.7, 433 or 
138.9 mg/kg/day for males and 0, 15.5, 54.0 or 172.0 mg/kg/day for females). 
Twenty-five animals/sex/dose/generation were selected for testing. The P 
generation animals were given test or control diet for 14 weeks (98 days) then mated 
to produce the F1 animals. Approximately 14 weeks after weaning of all F1 
offspring, selected F1 animals were mated within the same dose group for a 
maximum of 21 days (sibling matings were avoided) to produce the F2a generation. 
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After weaning of the F 2a pups, F 1 animals were maintained for 6 weeks and mated 
again to the same partner to produce the F2b offspring. The second mating of the F 
animals was performed due to a high, unexplained death rate in the F2a treated and 

1 

control pups during lactation. All animals were exposed to test material, either in 
the diet or during lactation, until sacrifice. 

No clinical signs of toxicity or mortalities in the parental animals of either 
generation were attributable to treatment. There were no. significant differences in 
body weights of the P generation high-dose males and the F1 mid- and high dose 
males during the pre-mating periods when compared to controls, however, there was 
a slight dose-related reduction in body weights throughout the study. The premating 
period (days 1-43) body weight gains in the 630 and 2000 ppm F1b males were less 
than controls: 56 and 55% of the control value, respectively. These were considered 
to be borderline significant because the changes were in the range of 5% of the total 
bodyweight. In females, although there were some decreases in bodyweight and 
bodyweight gain during gestation, these were not consistent across generations 
and/or litters and were thus not biologically significant. High-dose P generation 
males and females and high~dose F 1 males had significantly (p :s; 0.05) increased liver 
and thyroid weights and high-dose F 1 females had increased thyroid weights when 
compared to controls. Increased organ weights correlated with statistically 
significant increases in hepatocellular hypertrophy and thyroid follicular- cell 
hyperplasia/hypertrophy in the high dose group. Generally, minimal to slight 
hepatocellular hypertrophy and thyroid follicular cell hypertrophy and hyperplasia 
were observed in both the low and mid-dose P generation males. These effects were 
observed in the F1 generation but appeared in fewer animals and were less severe. 
In females, these effects were considerably less. Therefore, the NOEL for systemic 
toxicity is < 200 ppm based on hepatocellular hypertrophy and thyroid follicular 
cell hypertrophy fbyperplasia at all dose levels and decreased body weight gains in 
males and increased Uver and thyroid weights in both sexes at the highest dose 
level. This LOEL Is considered to be a borderline NOEL/LOEL becanse the effects 
on the thyroid and llver at 200 ppm were minimal and they were less in the 
succeeding generation. · 

No treatment-related effects were noted on the reproductive performance indices of 
either generation. Mean litter sizes, survival indices, and sex ratios were not 
different between treated and control groups for the F1 and F2b offspring. Due to a 
high rate of death in both the treated and control F2a pups, a second mating of the 
F

1 
animals was made to produce the F2b offspring. Deaths of the F2a pups did not 

appear to be treatment-related as controls were equally affected and the result was 
not repeated after the second mating. No statistically significant differences 

1 

occurred in mean pup weights from any treated group at any time during lactation of 
the F

1 
or F2a pups. However, F2b pups gained less weight than controls with day 21 j 

body weights of 630 and 2000 ppm group males and females being 88% of the 
control value. When mean pup weights for the F2b litters were analyzed by 
covariance analysis (ANCOV A) to account for the number of pups per litter, 
significantly lower weights as compared to control were seen for the 630 ppm males 
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and females on day 1 (p :5 0.01), 2000 ppm males on day 21 (p :5 0.05), and 630 and 
2000 ppm females on day 21 (p :5 0.05). Decreased F2b pup weights were not 
coincident with reduced dam weights since high-dose dams actually gained slightly 
more than controls during lactation. Therefore, the LOEL for reproductive toxicity 
is 630 ppm based on reduced body weights of the F2b pups during lactation. The 
corresponding NOEL is 200 ppm. This LOEL is also considered to be borderline 
because the decrease in pup weights was minimal. 

This study is classified as Acceptable and satisfies the guideline requirements for a 
multigeneration reproduction feeding study (83-4 ). 

Special Review Criteria (40 CFR 154.7) None 

I. MATERIALS AND METHODS 

A. MATERIAL 

1. Test material: Topsin-M 

Description: rose-colored powder 
Lot/Batch No.: TIF 01016 
Purity: 95.93% ai. 
Stability of compound: not given; stored at room temperature 
CAS No.: 23564-05-8 
Structure: 

2. Vehicle and/or positive control 

Basic powdered diet (Ssniff R 10) was used as the vehicle and control. 

3. Test animals 

Species: rat 
Strain: Sprague Dawley Crl: CD (SD)BR 
Age and weight at start of study: at least 6 weeks old; males: 186-288 g; 
females: -158-229 g 
Source: Charles River Wiga GmbH, 97633 Sulzfeld,' Germany 
Housing: Rats were housed individually, except during mating and lactation, in 

solid floor macrolone cages with stainless steel lids. 
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Environmental conditions: 
Temperature: 19-25°C 
Humidity: 30-70% 
Air Changes: not given 
Photoperiod: 12 hour light/dark cycle 

Acclimation period: at lea5t 7 days 

4. Diet preparation and analysis 

Reproduction Study (83-4) 

Diet was an admixture of basic powdered diet and test material. Fixed 
concentrations of a premixture for each treatment group were prepared at 28-
day intervals. The premixture was used for subsequent dilution to final 
volume and concentration. Formulations were stored at room temperature. 
Concentration and homogeneity were tested in all formulations throughout the 
study and stability was tested in the initial formulations. 

Results-
a. Homogeneity analysis - Separate duplicate samples were takim from the 

top, middle, and bottom of each test formulation. Results showed the· test 
material to be homogeneously admixed with the powdered diet with 
concentrations varying < 20% from top to bottom. · 

b. Stability analysis - The initial test formulations were analyzed for stability 
at room temperature or "deep-frozen" for up to 35 days. All formulations 
were within ±4% of their initial measured concentration or ±5% of 
nominal after 35 days. 

c. Concentration analysis - Absence of test material was confirmed in control 
diets. The concentration of test material as compared to expected target 
ranged from 81-114% in the200 ppm diet, 89-120% in the 630 ppm diet, 
and 89-112% in the 2000 ppm diet. 

5.~ 

Animals received powdered diet (Ssniff R 10; Ssniff Spezialdillten GmbH, 
59494 Soest, Germany) and water ad libitum. 

B. PRQCEDURES AND SIUDY DESlGN 

1. AnjmaJ asSii;Jlment 

Upon arrival at the testing facility, the P generation male and female rats were 
examined for signs of ill health. If judged suitable as experimental animals, 
they were randomly allocated to treatment groups by a stratified 
randomization procedure based on body weight and by use of a random table 
of the letters A to D representing the groups 1 to 4. The F1 males and 
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[ 

females were selected from the F1 generation by lot. Animal assignment is 
given in Table 1. 

TABU! L ANIMAL ASSIGNNENI' 

No. d A.- per Group 

Dooc G""''' Coac.. iD Diet. 
PG I F1 C ra«ic• 

<A-> 
Nolo - Nolo -

1 (Control) 0 2S 2S 2S 2S 

l (Low) 200 2S 2S 2S 2S 

3 (Mid) 630 2S 2S 2S 2S 

4 (High) 2000 2S 2S 2S 2S 

~est or centro~ diets were freely available to the animals from the start of treatment until necrop5y. 

2. Pose selection rationale 

Doses were selected on the basis of a dose range-finding study in male and 
female Sprague-Dawley rats in which doses of 75, 200, 1200, and 6000 ppm 
were used (HD Project No. 683-003). The results of this study were 
summarized in MRID No. 428991-01. At the high-dose level, markedly 
reduced body weight gain, reduced feed consumption, and markedly increased 
thyroid weights occurred in males and females. Slightly reduced body weight 
gain in males and moderately increased thyroid weights in males and females 
were seen at 1200 ppm. No systemic effects were noted at :S;200 ppm. 
Although a duration of exposure was not given, the authors state that 
reproductive performance of the P generation and development of the F1• 

offspring were not affected. · 

3. Mariml Procedure 

Each male was mated with one female from the same dose group for up to 3 
weeks. Females which had not shown evidence of mating within 2 weeks were 
paired with proven males of the same dose group for the remainder of the 
mating period. Vaginal smears were examined in the morning for the 
presence of sperm or a vaginal plug. The day on which sperm or a vaginal 
plug was observed was designated gestation day (GD) 0. Mated females were 
~.eparated ·from the males ·and returned to individual housing. 
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4. Matim! schedule 

The P generation animals were given test or control diet for 14 weeks then 
mated for a maximum of 21 days to produce the F1 animals. Approximately 
14 weeks after weaning of all F1 offspring, selected F1 animals were mated 
within the same dose group for a maximum of 21 days (sibling matings were 
avoided) to produce the F2a generation_ After weaning of the F2a pups, F

1 
animals were maintained for 6 weeks and mated again to the same partner to 
produce the F 2b offspring. 

C. METHODS 

1. Observation Schedule 

a Parental animals - All animals were examined twice daily for mortality and 
morbidity and once daily for signs of overt toxicity. Body weights of all 
males and females were recorded once weekly during the premating and 
the mating periods and at sacrifice. Additionally, body weights of females 
were recorded on GD 0, 7, 14, and 20 and during lactation on days 1, 4, 7, 
14, and 21 post partum. Premating food consumption for all males and 
females was recorded twice weekly at 3- or 4-day intervals. Food 
consumption was also recorded for females on GD 0, 3, 7, 10, 14, 17, and 

· 20 and on lactation days 0, 4, 7, 9, 11, and 13. 

Blood samples were taken from 10 male and 10 female animals per group 
during the first week of treatment, during week 8, and at necropsy. Blood 
samples were taken from identical animals each time, if possible. Serum 
was rubmitted for thyroid hormone deterritination_ T3 and T4 were 
analyzed by luminescence immunoassay and TSH was analyzed by radio 
immunoassay. 

b. Reproductive performance -For each pregnant female, the date of mating, 
the date of parturition, the duration of gestation, any abnormalities of 
nesting or nursing behavior, and the number of implantations (uteri stained 
at necropsy) were recorded. 

October 1995 

The following reproductive indices were calculated (note: the reviewer is 
interpreting •inseminated" as plug- or sperm-positive; therefore, with this 
definition, the insemination index is the mating index): 

Mean cohabitation days until GO 0 = sum of days until successful insemination/no. of 
inseminated animals 

Insemination index = (No. inseminated animals(fotal no. paired animals) x 100 

Fecundity index = (No. pregnant animals(fotal no. inseminated animals) x 100 
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Fertility index = (No. pregnant animals/Total no. paired animals) x 100 

Gestation index = (No. females with pups bam alive/No. pregnant animals) x !CO 

c. litter observations - All females were allowed to litter and the number of 
live and dead pups was determined. The pups were sexed, examined for 
external abnormalities, and weighed on days 1, 4, 7, 14, and 21 post 
partum. On day 4 post partum, each litter was adjusted to 4 male and 4 
female pups where possible by eliminating extra pups by random s.election. 
Pups dying or killed during lactation were examined for external and 
visceral abnormalities. The following litter indices were calculated: 

Live birth index = (No. pups bam alive/No. pups bam) x 100 

Viability index = (No. pups alive on day 4 precull/No. pups bam alive) x 100 

Weaning index = (No. pups alive day 21/No. pups alive day 4 postcull) x 100 

Proportion of males pups on day 1 and 21 = (No. of males/No. of pups) x 100 

During lactation, the pups in each litter were examined daily and physical 
development was assessed by monitoring pinna unfolding (the.day on which 
the pinnae became detached), tooth eruption (the day on which the upper 
incisors were observed to penetrate the gum), and eye opening (the day on 
which the upper and lower eyelids separated). For each event, the number 
of pups in each litter showing the observation was recorded daily until all 
the pups in the litter showed the observation. For each pup, the following 
functional tests were also performed: surface righting reflex, day 8; gripping 
reflex, day 17; pupillary reflex, day 21; and auditory response, day 21. 

2. fostmortem Studjes 

a. Sacrifice - All surviving animlus were killed at scheduled sacrifice by 
carbon dioxide inhalation. 

b. NecropsY -

October 1995 

1) Parental animals - All surviving parental male and female animals of 
the P generation were sacrificed and necropsied after weaning of the 
F1 progeny. All male and female parental animals of the F1 . 

generatio~ were killed and necropsied after weaning of the F2b 
offspring. Any animal not surviving until scheduled sacrifice was 
necropsied as soon as possible. 

2) Offspring - Non-selected F1 weanlings were killed after selection of 
the F1 parental animals and all F2a and F2b weanlings were kille_d and 
necropsied soon after weaning. 
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3) Necropsy observations - Gross necropsy consisted of external and 
internal examinations. The following tissues (X) of all parental 
animals of the P and ; 1 generations were preserved in 10% neutral 
buffered formalin (except testes and epididymides which were fixed in 
Bouin's solution) and weighed (XX) (paired organs were weighed 
separately). With the exception of the liver and thyroid, the tissues of 
the control and high-dose group animals were imbedded in paraffin 
wax, sectioned, stained with hematoxylin and eosin, and examined 
histologically. Microscopic examinations of the liver and thyroid were 
conducted with all dose levels. 

Ovaries XX Epididymides XX Liver 
Uterus X Prostate X Pituitary 
Vagina X Seminal vesicles XX Thyroids 

Cervix X Coagulating gland 

Lesions XX Testes 

D. STAJJSTICAL ANALYSIS 

For body weight, body weight change, food consumption, duration of gestation, 
implantation sites, pups delivered, and live pups per litter the Levene's test for 
homogeneity of variances was performed followed by rank transformation (if 
heterogeneous) and the Analysis of Variance (ANOVA). If the ANOVA was 
significant, Dunnett's two-tailed t-test was used to compare each treated group 
with the control. For heterogeneous variances of the rank transformed data, the 
Levene's test was performed again followed by the ANOV A and Dunnett's t
test. 

For body weight at necropsy, organ weights, cohabitation days, hormone analysis, 
physical development, and functional tests Bartlett's test for homogeneity of 
variances was performed followed by the one-way ANOV A on homogeneous data. 
In the event of significant results of the ANOV A, the Dunnett's two-tailed t-test 
was used to compare each treated group with the control. For heterogeneous 
data, the Kruskal-Wallis test was performed together with the Wilcoxon rank-sum 
test to compare treated to control groups. 

For pup weight per litter, the Analysis of Covariance (ANCOVA) was performed. 
If the ANCOV A was significant, the Dunnett's two-tailed t-test was used to 
compare each treated group to the control. 

All significant differences were set at p ~ 0.05. Reproductive indices were 
calculated on the basis of individual values and not group totals or group means. 
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IE. Sigoed and dated GLP and Quality Assurance statements were provided. 

II. _RES!JJJS 

A . ..SYSTEMIC TOXICITY 

1. Mortality and clinical si~ns 

Clinical signs of toxicity in the P generation consisted of sporadic incidences of 
alopecia and minor injuries in males and females and vaginal discharge in 
females. None of these appeared to be dose- or treatment-related. No 
mortalities occurred in the males of the P generation but 4 female5 died 
during the study. One control animal died on day 136 (36 days after 
insemination; pregnancy status not determinable) and one 200 ppm animal 
died on day 155 (55 days after insemination; pregnancy status not 
determinable) of treatment without having shown any clinical signs prior to 
death. Another 200 ppm female was found dead on day 138 (38 days after 
insemination; not pregnant) after having shown poor physical condition, 
lacrimation, and rough haircoat on the same day. One female in the 630 ppm 
group died on day 122 of the study during delivery. These deaths are not 
considered to be compound-related. 

Clinical signs of toxicity in the F1 animals occurring prior to, during, and after 
t l:ie first and second matings included alopecia, rough hair coat, and bloody 
crust around the eyes of both males and females and vaginal discharge in 
females. Incidences were sporadic and occurred in only a few animals and are 
not considered to be treatment-related. One 630 ppm male died on day 49 
:md one 2000 ppm male died on day 23 of the study. After the first mating, 
one lo~ose female died 2 days after delivery with clinica.J signs the day 
before noted as pale and cool to the touch. After the second mating, three 
other females died. One con~ol animal died on day 69 showing red vaginal 
discharge and incomplete delivery; one 200 ppm animal also died on day 69 (3 
days after normal delivery) after having vaginal discharge and being pale and 
cool to the touch the previous day; and one 630 ppm animal died on day 84 
three days after an incomplete delivery and after having been hunched and 
pale the day before. These deaths are not considered to be compound-related. 

2. Body wei~ht and food consumption 

a. Premating - There were no significant differences in body weights of 
treated males as compared to controls; however, there was a slight dose
related reduction in body weights throughout the study. Final mean body 
weight for the 2000 ppm males was 94% of controls. No differences in 
food consumption were seen between treated and control males at any 
time. Body weights and selected food consumption values for P generation 
males are sunnarized in Table 2. 
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TABU! z. MAlES: P GENERATION MEAN BODY WEIGKP.; AND 1'000 aJNSUNFnON 

TrabDCIIt Group 
Doy ol Study 

0 ppm 200 PI"" 630 PI"" 2000 PI"" 

Body W.;zbt W 

Day 1 261.7 t 23.4 260.2 t 18.7 260.0 t 2.2.5 259.6 t 17.7 

Day 15 358.8 t 35.9 365.4 t 28.9 352.7 t 34.2 :!52.2 t 24.7 

Day 29 414.8 1 47.6 425.1 :1: 37.9 409.2 t 44.7 407.7 :t 32.7 

Day 50 459.6 t 58.5 462.0 t 54.2 449.0 t 56.7 448.7 t 36.5 

Day 71 487.9 t 44.4 496.8 t 57.4 476.1 :t 59.3 476.4 t 372 

Day 99 (end of premaring period) 552.8 t 53.1 547.3 t 65.1 535.6 t 60.6 525.0 t 38.1 

Day 120 (end of mating period) 556.8 t 51.5 550.5 t 66.2 548.1 t 62.2 537.0 t 41.2 

Day 134 (end of study) sn.r t 48.2 564.8 t 62.5 557.9 :1: 67.6 544.5 t 49.7 

Body Weight Gain, Day 1·134 315.4 t 41.1 304.6 t 55.6 . m.9 t 52.6 2&5.0 t 47A 

I\)Od c 1'. • Pric< ID Matiac W 

Day 1-8 32.2 t 4.8 33.5 t 3.1 3Z.8 t 3.8 32.9 t 2.8 

Day 8-15 32.1 t 3.2 32.9 t 3.0 32.1 :t: 3.2 31.5 1: 2.9 

Day 22-29 31.4 t 5.0 3Z.6 t 3.2 31.7 t 4.0 30.7 :t 3.2 

Day 43-50 31.1 t 3.8 31.5 t 5.5 30.9 t 5.2 30.7 :t 3.1 

Day 64-71 283 t 5.0 28.9 t 43 28.5 t 4.2 29.6 :1: 2.6 

Day 92-99 323 t 3.6 30.5 t 3.8 31.7 t 33 31.4 t 3.2 

Day 1-99 30.9 t 3.2 31.2 t 3.0 30.7 t 3.4 30.8 t 2.0 

Data taken from Table 3: p. 115-116, Table 4, p. 121-122. and Table 9, p. 131-132, MRID No. 428991~1. 

October 1995 

Mean body weight change for the high-dose P generation females was 
slightly lower than controls for the entire premating period but there were 
no differences in final body weights. During the first week, 630 ppm 
females ate significantly more than controls but there were no other 
differences in food consumption between treated and control groups. Body 
weights and selected food consumption values for P generation females are 
summarized in Table 3. 
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[TOPSL\/M] Reproduction Study (83-4) 

QABLE 1 PEMAUlS: P GENERATION MEAN BODY WEIGHIS AND I'OOD OlNSUMPTION PRIOR TO MATING 

Ed~ T...-mGroap 
-

Oppao 200 PI"" &30 ppm 2llOO ppm 

BodyW~W 
f--·--·-· 

Day l 200.5 t 10.1 202.9 t 12.1 204.1 t 11.1 203.2 t 14.0 
f---· 
Day 15 234.3 t 16.3 235.4 t 12.6 236.2 t 14.9 234.9 t 14.5 
f---·--· 
Day 29" 248.1 t 13.5 256.2 t 17.0 257.2 t 18.7 2.'53.6 t 15.4 --
Day SO 269.5 t 17.3 270.7 t 18.3 274.4 t 20.2 268.7 t 19.5 
-· 
Day 71 274.7 t 15.7 279.1 t 20.8 283.4 t 22.9 278.6 t 18.3 

Day 99 29S.6 t 18.8 296.3 t 27.4 302.9 t 25.2 295.1 :t: 20.5 

B<:xly We1g.ht Gain, Day 1-99 95.1 t 16.2 93.4 t 23.2 98.9 t 22.4 91.9 t. 16.8 
-· -

Food 0 ••. d (J) --
Day l..S 21.4 t 1.9 22.0 t 1.5 22.6 t 1.9. 21.2 :t: 1.3 
-· 
Day 8-15 21.8 t 2.1 21.9 t 1.4 22.8 t 2.8 21.7 t 1.4 
-· 
Day 22-29 

1--· 
21.6 t 2.3 22.5 t 1.9 22.7 t 3.2 21.9 t 2.3 

Day 43-50 22.2 t 2.6 22.0 t 2.2 22.3 t 2.9 21.4 t 2.0 
1--·--· 

Day 64-71 20.5 t 2.5 20.1 t 2.1 21.1 t 2.8 20.8 t 2.0 
1--· 

Day 92-99 21.4 t 3.3 21.4 t 2..7 22.4 t 3.3 21.4 t 2.4 
1--· 

Day 1-99 21.4 t 2.0 21.6 ~ 1.6 22.1 t 2.4 21.3 t 1.2 

Data t.U:en from Table 3, p. 117-118, Tabk 4, p. 123-124, and Table 9, p. 133-134, MRID No. 428991..01. 
*Sigruiicant!y different from control, p ~ O.OS. 

Selected body weights and food consumption data for F1 males prior to and 
during the first and second matings are listed in Tables 4 and 5, respectively. 
F1 males in the 630 and 2000 ppm groups generally gained less weight 
throughout the study than controls. This resulted in lower mean body weights 
for these groups after day 50 prior to the first mating with the difference 
becoming more pronounced through day 113. At the start of treatment prior 
to the second mating (Table 5), body weights for the males were comparable 
between the mid· and high-dose groups and the controL However, treated 
animals in these groups again gained less weight than controls resulting in 
lower mean body weights. Overall body weight gains in the 630 and 2000 ppm 
animals prior to the second mating were less than controls: 56 and 55% of the 
control value, respectively. However, these are considered to be borderline 
significant because the decreases were in the range of 5%,of the total 
bodyweight. The only significant difference in food consumption for these two 
groups occurred prior to the second mating with the high-dose animals eating 
l.-;ss than controls (p ~ 0.05) during the day 15-22 interval. The 200 ppm 
nales were consistently larger than the controls throughout the study. 
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Significantly (p s 0.05) greater mean body weights were obsetved prior to and 
during the first mating and at the beginning of treatment prior to the second 
mating. Weight gains were similar between the 200 ppm males and controls 
during the first mating, however body weight gains during treatment for the 
second mating were only 50% of the control value. Because the 200 ppm 
males wen: larger than controls, food consumption was sporadically 
significantly greater than the control value. 

TABU! of. NALI1S: P1 GEl'ii!RAnON 1\U!AN BODY WEIGlfl"S AND 1'000 CONSV11U'I10N (I'IRSI" YAnNG) 

T.-Gaoap 
DoycfSb>dy 0- 200- 630-

BodyW<ipiW 

Day 1 1.53.1. 47.2 148.4 t 34.S l.Sl.O t 30.4 

Day LS 260.4. 67.0 189.0 t 46.6 2611.2. 47.1 

Day'/9 34V t 65.8 384.0 • 40.7" 352.7. 43.8 

Day SO 428.8 t 48.5 463.4 t 43.9" 429.7 t 50.6 

Day71 491..1 t 41.1 526.8 t 40,9" 484.1 • 51.3 

Day 92 (end of pre,.ting peri<><l) 516.7 t 43.3 549.6 t 46.4 510.4 t 58.1 

Day 113 (end of mating peri<><l) 540.8 t 47.2 565.3 t 54.2 528.0 61.0 

Body Weight Gain, Day 1-113 387.1 t 54.2 417.0. 58.6 375.6 t 58.1 

l'ood c , ••• Prier to- NaodDc w 
Day 1-8 24.8t6.4 27.2. 4.8 24.8 t 4.2 

Day 8-LS I 26.6 t 6.8 29.8 • 5.3 27.4 t 5.8 

Day 22-29 29.5 t 4.9 33.2 t 2...8*• 30.4 • 3.6 

Day 43-SO 30.4 t 3.3. 31.6 t 3.6 19.7 t 3.8 

Day 64-71 30.8 t 2.5 32.5 t 2.3 31.1 t 3.1 

Day 92-96 28.5 t 3.9 19.1 t 2.5 27.9 t 4.7 

Day 1-96 29.0 t 2.9 . 31.4 t 1.8" 29.2 t 3.0 

Data taken from Tlble 31, p. 1'19-180, Table 32. p. 185-186, and Table 37, p. 195-196, MRID No. 428991-01. 
•significantly diffe~ot from coot:tol, p !!i o.os . 
.. Significantly different from. control, p :S 0.01. 
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2000-

lSSS .t .36.9 

273.3. 56.2 

360.8 t 41.7 

428.4 t 54.8 

474.9 t 60.8 

499.5 t 51.2 

524.3. 49.9 

366.0 t 47.2 

26.0 l': 4.7 

28.4 t 5.3 

30.S t 3.0 

29.6 t 4.3 

l8.9 t 4.0 

27.8 t 3.1 

29.0 t 2.9 

• 
1 
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TABLE 5. NAUlS: P1 GENERATION ~olEAN BODY WE'JGHI'S AND POOD aJNSVNPnON (SilCOND NAUNG) 

T...-Gro.p 
[..,<I Study 

0 PI"" lmppao 631) PI"" 21l00ppao 

llodyWcipt(&) -----
Day 1 5TI.9 t 46.6 621.6 t 53.8" 581.2 t 72.3 516.9 t 48.6 --
Day 8 605.3 t 50.2 642.5 t 60.9 593.9 t 76.3 589.2 t 48.7 -----
Day 22 620.9 t 58.4 (i53.4 t 60.6 605.0 t 76.3 599.9 t 50.4 

Day 36 625.5 t 60.5 660.7 t 62.2 616.7 t 74.0 6Cl6.6 :t: 50.4 

Day 43 (end of premating penod) 629.5 t 57.7 656.7 t 61.2 610.1 • 79.5 605.1 t 51.5 

---Day 64 (end or mating period) 6!9.8. 54.2 641..4 t 63.4 596.6. 74.2 588.4 t 48.0 

Body Weight Gain, Day 1-64 41.9. 34.3 20.8 • 18.5 15.4 t ts.s·· 11.5 t 21.r• -----
l'ood c I • Prior 10 - Motiac (&) -----

Dny l-8 30.2. 3.4 31.4 • 2.9 28.7. 4.1 29.2 • 3.8 

Day 8-15 30.313.7 30.9. 2.8 29.4. 2.8 29.7 • 3.5 

Day lS-Z2 313. 4.1 32.0 • 2.4 29.7. 2.9 28.9 t J.s• --
Day 29-36 29.8. 3..2 32-3 t 2.6• 30.4 • 2.9 31.2 t 4.0 --
Da.y 36-43 30.7. 2.1 32.3 t 2.6 29.8 • 4.2 313. -
Day 1-43 30.2 t 3.1 31.7 t 2.3 29.4 t 3.1 30.0 t 3..3 

-
Data taken from Table 54, p. 232. Table SS, p. 236. and Table 60, p. 244, MRID No. 428991-<ll. 
•significantly different rrom. coatrol, p ~ o.os. 
• •significantly dtffcrent from CODtrol, p ~ 0.01. 

Selected body weights and food consumption values for the F 1 females prior to 
the first and second matings are listed in Tables 6 and 7, respectively. No 
significant differences were observed in body weights or weight gains in treated 
F 1 females prior to the first ot second mating as compared to controls. A 
slight dose-related reduction in body weight gains occurred prior to the first 
mating but this was not apparent prior to the second mating. Prior to the first 
mating, overall food consumption was significantly (p !> 0.05) lowtlr in the 2000 
ppm females as compared to controls. All other food consumption values 
were comparable between treated and control groups. 
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TABU! 6. FI!NALBS: P1 GENERATION YEAN BODY WPJGHnl AND 
FOOD CONSUNPilON PIUOR. TO PIRSl" NATING 

T-Gtoap 
no, of Stwiy 

Oppa 200ppa 630ppa 

Body Weipa (J,) 

Day 1 137.4 t 41.8 142.8 • 28.2 145.1 t 26.1 

Day 15 199.0 t lS.l 2f)5.4 t 21.0 204.4 t 21.0 

Day29 237.8. 31.3 243.1 t 19.0 239.6 t 18.9 

Day SO 273.1 • 27.6 278.1. 19.0 Z73.6 t 18.7 

Day71 286.5 • 26.9 2'}5.3 • 23.4 290.4. 18.2 

Day92 300.1 • 29.0 304.0. 22.3 301.2. 20.2 

Body Weigbl Gain. Day 1-92 162.7. 36.3 161.2 • 28.9 156.0. 30.6 

J'oodO JAil• (&) 

Day 1-8 . 21.1. 4.4 21.8 • 4.2 21.0. 2.0 

Day 8-1.5 21.4. 4.0 22.0. 4.8 20.7. 2.0 

Day 22-29 23.0. 3.5 22.7. 3.2 22.3. 3.4 

Day4l-SO 21.8 • 3.3 22.2. 4.4 21.4 t.1.9 

Day 64-71 21.2 • 3.3 22.0. 3.4 21.4 • 3.6 

Day 92-96 22.0 • 3.3 22.9. 4.7 22.3. 3.7 

Day 1-96 21.9 • 2.9 22.2 • 3.5 21.0. 1.5 

Data tal:e11 from Table 31, p. !81-182, Table 32, p. 187-188, and Table 37, p. 197-!98, MRID No. 428991-01. 
'Significantly different from coatrol, p ~ O.o:!. 

; 

TABU! 7. Pf!MA! M P1 GENERATION YEAN BODY WI!IGHI'S AND 
FOOD CDNSVMPI10N FRIOR. TO SI!CONDNATING 

T-Gtooip 
no, of Stlldy 

Oppa 200ppa 630ppa 

Body Weipt (J,) 

Day I 342.3. 31.2 343.2. 27.4 342.9. 30.4 

DayS 338.1. 30.0 341.7. 23.5 339.7. 28.4 

Day22 337.5. 312 341.2. 22.6 340.0. 31.7 

Day36 342.4 • 32.7 346.9. 24.7 345.1 • 29.7 

Day43 336.6. 35.9 343.4. 24.2 339.7. 30.8 

Body Weight GaiD, Day 1-43 ~1 t 120. 0.1 • 8.4 -3.2 • 11.2 
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2000pplll 

137.4 .t 21.8 

194.9 t 25.0 

229.5 t 23.8 

261.1 • 24.2 

278.0. 24.8 

288.6. 27.1 

15Q.6. 25.7 

19.4 t 2.6 

19.6 • 2".4 

21.2 • 3.8 

20.4 • ).0 

21.1 • 3.2 

20.1 • 2.5 

19.9 t 2.0• 

2000ppa 

327.3. 30.6 

324.8 • Jl.S 

327.1 • 31.6 

330.8. 34.7 

326.8 • 34.2 

..o.s t 9.4 
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[, 
-

TABU! 7. FEMAUlS: F1 GENERATION MEAN BODY WElGin'S AND 
FOOD CONSUMPTION PRIOR TO Sl!CONDNATING 

T..-.Group 
O..Jol S<..ty 

1------
Opp>~ 200 ppm 630pp>l 2000 PI"" 

1---
Food Ca.om1•i• (&) 

Day 1-8 
1------

22.4 t 2.7 22.4. 2.9 21.4 :t: 2.4 20.7 :t: 3.7 

Day 15·22 
1----·--· 

22.9. 3.0 u.s :t 2.2 21.7 :t: 2.9 22.1 t 3.8 

Day 29-36 22.4 :t: 2.3 23.1 • 3.0 22.9. 3.0 21.9. 3.8 

Day 3643 22.5 ± 3.4 22.6. 2.2 22.0. 2.9 21.5 • 3:0 -· Day 1-43 22.2 :t: 2.3 22.5 • 2.3 22.0 :t: 24 21.3 t: 3.0 

Data 1:ak:en from Table S4, p. 233, Table 55, p. 2.37, and Table 60, p. 245, MRID No. 428991~1. 
8-E.xciudes data for two anunals for which body weight5 were incorrectly detennined on day 43. 

b. Gestation and lactation - Selected mean body weights, body weight gains, 
and food consumption values for P and F 1 females during gestation and 
lactation are summarized in Table 8. For P generation females, no 
compound or treatment-related effects were observed on body weights, 
body weight gains, or food consumption. For the F1 females during 
gestation and lactation of litter A, significantly reduced body weight gains 
(88%) of the 2000 ppm group during gestation resulted in significantly 
reduced mean body weight (93%) on GD 20 as compared to controls (p :; 
0.05). For litter B, the GD 20 mean body weight of the 630 ppm group F1 
females was significantly (p :; 0.05) less than the control group value 
(93%); mean body weight in the high-dose group was also reduced (94% of 
control) but did not reach statistical significance. Food consumption was 
significantly reduced in the 2000 ppm animals (p :; 0.05) during gestation 
and 'in 630 ppm animals (p :; 0.01) during lactation of litter B. 

' 

TAIILI! 8. SI!UlClY!D MEAN BODY WI!IGHI'S, BODY WEIGHT GAIN, AND I'OOD CONSUNPTION VAWI'S FOR 
I'RI!GNANT AND NUitSING RATS PFD TOJ'SIN.M FOR TWO GI!NI!RATIONS 

T.-Groop 
~c 

. ...,. 
0 PI"" 200 PI"" 630 PI"" 2000 PI"" 

I'~ 

-
Mean body .... ,gbt (g) 

O,ily 0 of ge1tatioa 295.1 • 21.3 288.2. 18.9 292.4. 25.0 290.3 • !9.9 

nay 20 (){ ~tatioo 428.4. 36.8 420.9. l8.3 427.0. 36.1 423.0. 26.7 

Day 1 of lact.arioo. 322.4 • 26.8 325.4 t 20.6 330.1 • 32..3 3>25.0 t 21.0 

-
Day 21 ()( lactatioo 347.5 • 26.6 345.4. 18.9 355.1 • 23.3 3.12.4 • 25.3 

L-. 

4 

October 1995 15 



r11~'j8 \., . I -
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TABLE 8. SlllJlCI1!D MEAN BODY WEIGHI'S, BODY WEIGHI' GAIN, AND I'OOD CONSUNPI'ION VAUJES FOR 
PREGNAHI' AND NURSING RATS P1!D TOPSIN-M I'OR TWO GENI!JtA110KS 

Oboctvalioa/c-w;,. cloy 
T...-Groap 

Oppa lllOppa 630ppa llJOOppa 

!\olean body ""ighl gain (g) 

Day 0-20 or gestation 133.32 t 21!19 132.77 t 16.98 134.60 • 21.86 132.73 t 19.40 

Day 1-21 of lactation 25.13 t 21.21 20.00 t 17.09 24.98 t 27.04 27.38 t 14.84 

Mean food couumption (i/roi/W.y) 

Day ().20 of p<alioa 25.8. 3.0 25.2 • 2.0 25.0 • 1.5 24.5 z 1.9 

Day 1-21 or lactation 56.1 • 7.6 58.3 t: 7.1 55.2 t 7.0 54.1 t 5.0 

P1 GeacnDa. - Liller A 

Mean body ""ighl (g) 

Day 0 or gestation 296.5. 24.6 307.8. 24.4 306.8 t 26.0 282.2 t: 28.8 

Day 20 of gestatioa 447.2 t 31.9 4SS.I t 34.3 456.9. 3S.9 414.9 t 40.6• 
' 

Day I of lactatioo 344.6 t 25.6 349.1 • 24.4 346.0 t 23.3 310.5 t 34.0 

Day 21 of lactatioa 3S7.0. 21.0 364.0. 28.2 375.1. 31.6 332.1 • 22.6 

Mean body ,..iJbl gain (g) 

Day ().20 of p<atioa 150.58 • 1S.98 147.34. 22.31. 150.14 • 19.11 132.6S • 25.00' 

Day 1-21 ol.lactatioa 11.33 t 1S.18 14.94 • 11.59 '8.07 t 24.58 21.60 • 21.96 

Mean food couumplion (i/ro</W.y) 

Day ().20 ol p<atioa 27.5 t 2.7 27.2 .• 3.1 27.4 • 2.9 24.4 • 2.0 

Day 1-21 ollactatioa 43.8. 7.5 45.7. 10.6 4S.6 t 9.9 3S.9 t S.6 

; 

TABU! L COHI1NVFD . 

T-O..., 
Ole 0 tjoeiQ I cloy • 

0- . llJO-- 630- llJOO-

pl c . •- Liaei'B 

Mean body ""i&b' (g) 

Day 0 of p<atioa 337.5 t 30.0 340.1 • 27.2 325.9 t 28.2 321.6 t 27.8 

Day 20 of p<atioa 410.7 • 39.6 465.9. 34.5 436.1 t 43.6' 441.7 t 31.0 

Day 1 of lactatioa 368.6. 24.5 363.7. 37.1 3SS.6 t 3S.O 348.8 • '8.3 

Day 21 ollactalioa 385.6. 25.4 372.3. '8.2 372.0 t 36.3 368.2 • 30.3 

Mean body ""iJbt gain (g) 

Day Cl-20.of p<atioa 133.12 • 21.41 116.82 • 25.71 110.14. 31.23 120.07 • 18.26 

Day 1-21 of lactatioo lS.a! • 27.93 J 8.61 • 28.9 16.34 • 14.91 19.43 • 22.52 
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- . -

TABU!&. CONilNUED 

ot.erwtil::afC ......... ~ 
T...-Groap 

0 ppoo 200ppa 6l0ppa lllOO ppoo --
Mean fQoC'ld consumption (g/rat/day) 

Day 0-20 of gestation 27.9 t 2.2 26.8 t 2..3 25.9 t 3.1 2S.3 t 2.3• --
Day 1-21 of lactation 1>5.2 • 7.8 58.7. 8.3 S2.7t 12.1•• 57.4 t 6.5 

Data talcen from Taba S-8, papl2S, 127, 128, and 130; Tabla 10 an4.11, papa 137 and 139; Tables ~36. pages 189, 191, 192, and 
194; Tables ]8 and 39, pap 201 and 203; Table~ 56-59, pages 238, 240, 241, and 243; Table 61 and 62. pages 248 and 2.50, MRID No. 
428991l~l. 

•significantly diffen:nt from control, p .s O.QS . 
.. Significan1ly d1ffcrent from control, p!!: 0.01. 

3. Test Substance Intake 

Based on weekly food consumption and body weight data, the doses expressed 
as mg of test substance/kg body weight/day during the premating period for 
males and females and during gestation and lactation for females an~ 
presented in Table 9. The time weighted averages of total compound intake 
calculated from the table are 0, 13.7, 43.3 or 138.9 mg/kg/day for males and 0, 
15.5, 54.0 or 172.0 mg/kg/day for females. 

TABU! 9. 11lST SUBSrANCB INfAICI! IN RATS Pill> 'IUPSIN-M RJR 'IWO GI!NERA110NS (rer/"q/dwy)0 

Stadr~ 
c ' 

,. ia Diet 

2DD ppoo 630 ppoo 2llOO ppoo 

PG 

Males - PrematinJ 13.9. 2.8 44.3. 1!.3 141 7. 24.4 .. 
FellUild - PrematinJ • 16.3. 1.7 51..S t 5.7 161.0 t 14.8 

Females - Gestation 14.2 • 0.3 44.0 • 1.5 136.8 • 1.9 

Females - Lactatioa. 30.6. 10.1 89.7. 31.4 284.6 .t 94.7 
-

F1 c ----- -
Males - Prematiaa; 15.3 • 4.1 47.7. 11.3 152.5 • 40.0 

Femi!Lies - Pre~ 17.4. 3.1 52.8. 8.9 167.5 • 26.2 

FemaJes - Gestatx.. 14.3 • 0.8 45.1 • 2.4 1.r1.6 • 3.o 

Femalei - Lactatioa 23.8 • 3.5 72.6. 14.6 209.8 • 21.5 

1'1 G a I . - Setmd NoliatC 
-

Malel - Prematin& 9.7. 0.2 30.7. 0.5 100.7. 2.4 

Females - Prematin& 13.1 • 0.2 4<}.6 • 0.8 130.3 • 3.1 

Females - Gcstatioa 13.4 • 0.5 42.3 • 0.5 IJ2.9. 2.3 

Fema.Jea - Lacu.tioa 28.6. 9.4 82.1 • 25.3 288.6 • 81.2 

Dato derived from Tobleo 12-14, pap 141-146; Tobleo 4().42, pap lOS-210; aDd Tiiblea 63-65. pap 252-25$, MRID No. 428991-<l1. 
6 0veraU group mean.& calculated by reviewer from weekly group tnean6 weekly meanl were. based on weekly body weight 
meuur.ement:l 11 od oomina.l diet coocentrationL 
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4. Hormone analysis 

No treatment- or dose-related effects on the serum levels of :L T
4 

or TSH 
were obseryed in the parental animals of either generatiO!J- 1 3' and T

4 
levels 

were occasiOnally Slgn.ificantly (p S 0.05) decreased at vanous sampling times 
for all treated groups of males and females of the P generation as compared 
to controls. H1gjl-dose males and females of both generations tended toward 
higher TSH levels at week 8 and at necropsy; however, these levels were < 2.5 
times the control level so are not considered biologically significant. 

TAIIU!10. T 3, T 4 AND TSH LI!VIlLS IN NALilS AT VARIOUS TINB INI1!IlV ALS (10 AN1NAI.S EArn IN p 
GI!NiliiAnoN) 

r .... ~ 200.- 6:lllppa lllOOppa 

T 3 ( "1/101) 

Week 1 0.64. 0.13 0.62 t O.(il 0.59. 0.10 0.51 • 0.09 

WeekS 0.50 • 0.11 0.56. 0.09 0.61 • 0.13 0.57. 0.12 

Necropoy 0.70. o.u 0.79. 0.14 0.90 :t 0.13• 0.74. 0.07 

T 4 (J<&/100 ml) 

Week 1 4.8 • 0.7 4.1 :t: 0.6· 4.3 I 0.4 3..5 t o.5• 

WeekS 5.2 t 0.7 s.o. 0.7 5.6 t 0.7 4..5 t o.r-

Necropoy 4.2 • 1.2 3.9 • 1.0 4.7t 1.3 4.3 t 1.1 

TSH ("1/101) 

Week 1 2.9 • 1.6 3.7 :t 1.1 3.4 • 1.6 3.9 1 2.1 

WeekS 4.2 • 2.2 5.7. 2.2 4.6 t 2.3 7.8 t 4.0• 

Necropoy 2..8 • 1.3 3.1 • 1.7 3.3. 2.7 5.0 t 2.6 

• Significantly different from coatrol (9S% coafideDCC interval). Data summarized from tables 16 tluougb 18. 

TABU! 10 CDNI1NUI!D. T3o T 4 AND TSH UlVEI.S IN I'I!NAlJlS·ATVAIUOUS TINB JNI'I!Il.VALS (10 AN1NAI.S 
• E'ACIIN p GENI!ItAnoN) 

r- ~ 200- 630ppa lllOOppa 

T3 (oc/101) 

Week 1 0.82. 0.07 0.81. o.os 0.71 t 0.09• 0.76. 0.11 

Week 8 o.m·· 0.10 0.6S. 0.11 0.63. 0.10 0.63. o.u 

Nccropoy 0.84. 0.!0 0.77. 0.07 0.76. o.u 0.71 t: 0.09• 

T 4 (H/lrtJ 101) 

Week I 4.5. 0.6 4.2. 0.6 3.7. 0.7" 3.2 t o.J• 

Week8 3.9. 0.7 3.4. 0.6 3.6. 0.7 3.3 t 0.4 

Necropoy 2.7t 0.7 2.7t0.4 3.1 • 0.6 2.8 • 0.6 

TSH ("1/101) 

Week 1 1.7. 0.5 1.8 • 0.4 1.6. u 1.8 1 0.8 

WeekS 1.4 t 0.4 1.81 o.s 2.0't 0.6• 3.2 t 1.6. 

Nccropoy 3.0 • 1.1 2.3. 0.7 3.0. 0.9 3.5 • 1.6 

• Significantly different from control (9S% confKic:nce interval). Data summarized from tablca 16 tbrougb 18. 
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[TOPSIN-M] Reproduction Study (83-4) 

TABLil1L T,. T, AND TSH U!V1!LS IN lolAUlS AT VARIOUS 11ME INn'JlVALS (10 AN1NA1.S EACH IN p1 GI!NERA110N) ·- ea.- lllO~ 630~ 2000-
T3 (a&/r.l) 

Weelc 8 0.72. 0.!9 0.16. 0.~ 0.59 t 0.07 0.59 t 0.07 

Necrop&y 0.76 t 0.14 0.71. 0.17 0.7J t OJY/ 0.70 t 0.14 

T, (R/100 1111) 

Wc<kS 4.8. 0.6 4.9. 0.4 4.6. 0.4 4.8 t' 0,7 

Neaopoy 3.5 • 0.7 3.5. 0.9 3.5. 0.6 35. 0.7 

TSH (or/Oil) 

WeekS 3.4 • 1.3 4.1 t 1.7 5.3 • 2.2 6.9 t 3.9• 

Neaopoy 4.6. 2.4 3.6 ~ 1.4 3.8 • 1.5 4.2 t 2.7 

• Significantly different from coa.trol (95% conftdcnce intervaJ). Data tum..mariZed from tablea 67 through 69. 

TABU! l1 COHI1NUilD. T 3o T4 AND TSH LllVELS IN PllNALI!S AT V AJUOVS 11ME INnlltV ALS (tO AN1NALS 
EAOIIN P1 GI!NERA110N) --

Tiooe a- lllO~ 630- 2000-
T3 (or/r.l) 

Week 8 0.78. 0.11 0.79. 0.~ 0.71. 0.11 0.80. 0.22 

Necropoy 0.79't 0.!2 0.81. 0.~ 0.71. 0.~ 0.77. 0.18 -
T, (R/100 011) 

Week 8 3.7. 0.8 3.7. 0.8 3.5. 0.6 3.3 • 0.7 

N=opoy 2.5. 0.6 2.7. 0.4 2.7t0.4 2.9. 0.6 

TSH ("'fOII) 

Week.8 1.5 • 1.0 3.0. !.0 2.8. 0.9. 4.3 • 2.3 

N=opoy 3.4. 2.0 3.0. 1.0 2.8 • (1.9 4.3 • 2.3 

• Significantly diffcn:ot from COIItrol (9591> COGfideoce interq]). Data ..........mecs from tables 67 throup 69. 

5. Necr9llsy results 

a. Organ weights - Organ wei~ts at necropsy for both the P and F.1 . 
generations are given in Taoles 12 and 13. High-dose P generation males 
and females haasignificandy (p :S 0~~~ increased absolute liver and 
tcyroidweights. Iri the FJ_~nimals, es had sigllificandy increased 
al:isolute liver (200 and 2uw ppm) and thyroid wei2hts (2000 ppm) while 
females in all dose groups hao increased absolute ihyrotd weights as 
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Orpa 

LMr (g) 

Thyroid (mg) 

LMr (g) 

Thyroid (mg) 

Reproduction Study ( 83-4) 

compared to controls. Rela.tive organ weights were calculated from the 
proVIded absolute organ we1ght tables. Although no statistical analyses 
were conducted on these data, it appears that tbey parallel the absolute 
organ we1ght data. 

TAIIUll2 ABSOUJI1l ORGAN WI!IGlll'S PRON RATS Ft!D TOI'SIN.N - Pemolco 

0"""' l110ppaol 630"""' l1IOO"""' 0"""' l1IO"""' 630ppao l1100ppo 

PC a ,. 

24.4 • 5.4 25.0 1 4.9 24.7 t 5.3 28.8 t s.s• 12.1 • 1.8 12.1 • 1.2 12.1 t 1.8 13.6 t lY 

~. 7 31 t 6 ~. 6 39 :1: lQ• 23t5 22. s 23 :t 4 31l:t 6 .. 

pl~ 

20.6. 4.1 2S.3 :1: 4.J• 23.0. 4.2 26.0 t 4-S• 13.3 • 2.2 13.7. 1.1 13.4 t 1.3 14.3 t 2.5 

28. 6 31 • 9 3D. 5 36 t 6• 23.3 26 t s• 26. 3" ?9 :t 6' 

Data taken from Table& 19 and 70. pep 154-155 and ~264, respectively, MRID No. 428991-01. 
'Significantly different from control. p < O.OS. 

TABlB U Rf!Lo\IlVB ORGAN WI!IGlll'S PRON RATS Ft!D TOI'SIN.N - -Orpa 0"""' l110ppao 630ppao l1100ppao Oppao llJippao 630pP. l1100ppm 

P a • "'Oiica 

LMr (g) 0.038 0.040 0.040 0.046 0.037 0.038 0.037 0.042 

Thyroid (mg) 0.045 0.049 0.047 0.063 0.070 0.070 0.070 0.093 

pl~ 

Liver (g) 0.032 0.038 0.037 0.043 0.037 0.037 0.038 0.043 

Thyroid ( mg) 0.044 0.046 0.049 0.060 0.064 0.071 0.073 0.006 

Data calculated by HE0 review<r from Tlblco 19 and ?0, pap 154-155 and 263-264, respec!Miy, MRID No. 42899NJI. No 
statistical analyses were conducted oa relative weights. 

b. Pathology -

October 1995 

1) Macroscopic examination -No dose- or treatment-related alterations 
were o~served by gros~ examination at necropsy in either the P or F1 
generation parental arumals. 

2) Microscoi?ic examination - Incidence rates of treatment-related liver 
and thyroid lesions are listed in Tables 14 and 15. An increased 
incidence of hepatocyte hypertrophy was seen in bi~-dose males and 
females of both generations. Increased incidences of thyroid follicular 
cell hyperplasia and hypertrophy were seen in high-dose P generation 
males ancf females ano in hign-oose F1 generation males. Generally, 
minimal to slight )lepatocelltilar hypertrophy and thyroid follict1lar cell 
hypertrophy and hyperplasia were observed in both the low and mid
dose P generation males. These effects were observed in the F1 
generation but appeared in fewer animals and were less severe. In 
females, the effects were considerably less than in males. 
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[TOPSIN-M] Reproduction Study (83-4) 

TABl.E 14. HISI'OPATIIOLOGICAL PINDINGS IN RATS P1'.D TO~ (STATISilCAL 
ANAL Y5IS OF HIGH DOSB COMPARED TO CONI'IlOL GROUPS -OrpD 0- 2000-

pac.....uo. 

Hepatocyte hypertrophy 0/25" 22/'25'' 

Thyroid 

Follicular cell 0/25 22/25 .. 
hypertrophy 

Follicular ceU 
hyperplasia 

1/25 21/25'' 

pl (j -Hepatocyte byperttopby 0/25 6/24 .. 

Thyroid 

F~JUicular cell 0/ZS 6/1A'' 
hypertrophy 

F1:>Uicular cell 
hyperplasia 

0/25 20/24'' 

Oalll takeo from Appendix .72, papa 12n-1283, MRID No. 428991.{)1. 
•Number affected/DUmber eqmjnt:cf 

-0- 2000-
0/24 18/25'" 

0/24 6/25' 

0/24 SfZS' 

0/24 5/25' 

0/24 0/22 

0/24 0/22 

--

--

Incidence rate signifa.nliy differeat from coatrol: 'p 5 O.OS; ••p :S 0.01 (calculated by revieM:.r usiq P'LShtN ~test). 

TABl.E IS. INC1DI!l«::!S AND GRADINGS OF UVEil AND 1llYROID LESIONS 

.... - -r---
Dole (PI*) 0 2110 6311 2000 0 2110 6311 

PC ,. 
1---

u- . 
Hepatoa:Uiliar bypertroplly 0 9 14 23 0 1 3 

Minimal 0 7 10 13 0 1 3 
Sligbt • 0 2 3 7 0 0 0 

M-ralt 0 0 l 3 0 0 0 r--· 
n,.aw 

0 9 7 22 0 0 I Follicular ~rtroplly 
0 8 3 9 0 0 0 

Slipt 0 '0 4 13 0 0 I 
M-- 0 1 0 0 0 0 0 

Folliru~~ 0 6 ·13 17 0 0 2 
0 s 13 14 0 0 2 

Slipl 0 1 0 3 0 0 0 r--· 
pl c I 

r--· u-
HepatottUuiar by pel bopby 0 3 6 11 0 1 1 

Minimal 0 3 4 8 0 0 1 
Slipt 0 0 I 3 0 I 0 

M-rate 0 0 I 0 0 0 0 1---
n,.aw 

0 3 2 I 0 0 0 Follicular ~rtroplly 
0 2 2 0 0 0 0 

Siigbt 0 0 0 1 0 0 0 
MOderate 0 1 0 0 0 0 0 

PoUicula.r ~ 0 4 4 10 0 0 I 
M". 0 3 4 9 0 0 I 

Slilf!t 0 I 0 I 0 0 0 
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2000 

20 
18 
2 
0 

4 
3 
I 
0 
6 
5 
1 

15 
10 
2 
3 

0 
0 
0 
0 
2 
2 
0 
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B. REPRODUCIJVE TOXICITY 

1. Reproductive performance 

The reproductive performance of ~Jarental animals is summarized in Tables 
16a ana 16b. No treatment-relate(! effectS were noted in either generation. In 
both matings of the F1 generation, the 630 ppm group produced !ewer litters 
than any otber group. However, a dose-related trend was not apparent 

TABU! 16L IUlPlU)DUCllVB PEIU'ORMANCB IN P Gl!NllliAnoN RATS I'm TOPSIN - N 

T-o._ 
01 

0- llllll- 630- liOIIO-
Mean cohabitation days 2.0 • l.S 
(until GD 0) 

1.7. 0.9 1.8 • 1.1 2.5 t2.6 

Males 

Number mated 25 25 25 25 

Number .inseminating femala 20 23 23 25 

Fe mala: 

Nu.mbe.t mat= 25 lS 25 25 

Number pregnant 21 20 19 19 

Number plua- or spcrm-pooitM: 2A 25 25 ~ 

Number with sperm not detected, I 0 0 0 
littered 

Number dclMrin& 21 20 19 19 

lndi<:el (%) 

In.s.em.inattoo iDdez 100 100 100 100 

Fe<Undity index 84 80 76 76 

Fertility indcs 84 80 76 76 

Gestalioa index ( 100 100 100 100 

Mean gestali<>ll interval (doyl) 22.0. 0.6 22.0. 0.2 21.8 tO.S 21.9. 0.4 

Data taken {rom Tabla I, 1.5, and 21, popo 111, 147, and tS9, ""J'CCCM:Iy, and from Appendix 14, pap S»-533, M!UD No. 428991-
01. 
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--

c TABU!16b. REPROOUCilVE I'ElU'ORMANa! IN P1 GENERATION RATS PED TOPSIN _ M 

T,..lmcGtGroapo 
. 

Oboervab< .. 
Opplll 200pplll 630pplll 112000-

Plral\fotiJia 
.\{e.ao cohabitation days 
(until GD 0) 

2.8 :t 2.6 2.6 t 2.4 3.6 t 3.5 2.3 :t 1.3 

Males 

____::umber mated 25 25 24 24 

Number inseminating fema.tcs 21 23 21l 24 

Fema:Jes 

Number mated 25 25 25 25 

Number pregnant 21 21 17 21 

!'.·umber plug· or spcnn-JXl'ittve 24 25 24 25 

Number with sperm not detected, 0 0 0 0 
littered 

Number delivering(%) 21 21 17 21 

Indices(%) 

Insemination Index 96 100 96 100 

Pc:cundity index• 88 84 71 84" 

Pe~rtility index• 84 84 68 84 --
Gestation ut<icx 100 100 100 100 

Mean gestarion interval (days) 21.9. 0.4 22.0 • 0.2 21.8 • 0.4 22.1 :t 0.4 

s.a.dMolioc 
Mean cohabiU;tion days 
(until GD 0) 

2.0 :t: 1.4 2.2 t 1.2 2-H 2.2 2.4 t. 1.8 

('dalC$ 

Number mated 2S 24 24 24 

Number tmemin&tina remata · 21 22 17 21l 

Females 

Number mated 2S 24 2S 25 

Numberp~ 17 19 14 15 

Number plUf" ot spc:mt-pOiitiw: 21 23 22 22 

Number with sperm DOt detected. 1 0 0 0 
!ittl:rcd -
Num~r deliverill& (%} 17 19 14 15 
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TABU! 161>. Coatiaacd 

TreatlbcDt a.._ 
~ ..... 

Opta lllO- 630pta liiDlpta 

Indices(%) 

Insemination index 84 96 88 88 

Feeundity index8 81 83 64 68 

Fertility index• 68 19 56 60 

Gcstatioo iDdc.x 100 100 100 100 

Mean gestatioa. interval (days) 22.1 t 0.4 22.3 t 0.6 22.4 t 0.8 22.2 t: 0.4 

Data taken from Tables29, 43, and 45, pages 17S, 211, and 21~218, and Tables 52, 66 anc1.n, pages 228,256, and 267-271. 
~M:Jy, and from Appcodica 38, pop &57-&;o aod 61, pop 11111-1121, MRID No. 428991~1. ' 
•eaJcu.lated by reviewer \&Sing number of animals delM:ring u number p~gnanL 

2. Viability and cljnical si~ 

Viability and clinical observations of offspring from the P and F 1 generations 
are summarized in Tables 17a and 17b, respectively. Mean litter sizes, survival 
indices, and sex ratios were not different between treated and control gro.ups 
for litters from the P generation (F1 offspring), Following the first mating of 
the F1 animals, a high rate of death occurred in Fz. pups !rom all treateo 
groups and the control group durin,g lactation. TJ:iiS was apparent by the 
oecreases in number oflive pups/litter between lactation day 1 and 21 and the 
low weaning indices calculated for all groups. This rate of death was not 
repeated wrlli the offspring of the second mating of the F1 animals. For FZb 
pups, mean litter sizes, sex ratios, and survival indices were comparable 
between treated and control groups. However, fewer litters were produced in 
all groups, including the control, from the second mating than from the first 
mating. 

TAIIlB 17L VIAAJIT AND aJNICAL OB5I!JI.VA110NS 01' P GFMliiA'I10N OI'I'SPIUNG DUIUNG LACIA'IlON 

01.~..-,.- 0- 2111- 630- liD)-

Number o( litters 21 ' 20 19 19 

Total number ol ~ 304 280 257 261 

Number pupo bom 11M 302 280 253 259 

Number pup~ ltilltan 2 0 4 2 

Mean litter size at delivay 14.48 t 3.08 14.00 t 2.13 13.53 t 3.94 13.74 t 3.09 

Mean number 1M ~/litter 

Day I !4.40. 2.93 13.85 • 2.01 13.33. 4.07 13.32 t 3.07 

Day 4 (precull) 13.60 t 2.68 12.90 • 2.86 12.44. 3.88 12.74 t 2.96 

Day 4 (pootcull) 7.~ t 0.22 7.85 t 0.49 . 7.61 t 1.24 7.89 t 0.46 

Day 21 7.0S t 1.61 7.58 t 0.96 7.17 t l.tiS 7.33 t 1.03 

Number littc11 weaned 20 19 18 18 

Sut\'Mlllldica (%) 

live binb itldcs 99 100 99 99 

Viability indei 89 93 89 94 
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l 

'I~ I 'h. VIAIIIUl'Y AND OlNICAL OIISEilVATIONS OP P GENERATION OFI'SI'RING DURING lACfATION 

<lllooTvolioll/otudy - 0 ppoa 200ppoa 630- 2000-

\Vean1ng :ndex 89 90 94 88 

Sex 1:-atio (%male)~ day 0 47 47 45 5Q 

Sex 1~tio (%male). day 4 (precull) 48 49 45 49 

Data taken from Table 21, pages 159-163, MRID No. 428991~1. 

TABLE I 'lb. VIAIIIUl'Y AND OlNICAL OIISEilVATIONS OP Pt GENERATION OFI'SI'RING DURING !AerATION 

O..r .. /otudy- 0 ppoa 200- 6JO ppoa 2000 ppoa 

Pz..Uila 

Number of litters 21 21 17 21 

Total number of pupl 311 315 273 279 

Number pup5 bam a1M: 307 30S 269 263 

Number pup~ &tillboto. 4 10 4 12 

Meu; litter size at delivery 14.81 t 2.02 15.00 t 2.92 16.06 t 2.38 13.29 t 4J)4 

Mean number 1M Put-flitter 

Day 1 14.62 t 1.83 13.71 t 3.05 15.29 t 2.34 11.$15 t 4.14 

Doy 4 (pr=.U) 13.38 t 2.64 11.80 t 4.11 13.41 t 3.66 10.47 t 4.86 

Day 4 (po<tcuU) 7.90 s: 0.44 7.45 t 1.47 7.88 t 0.49 6.89 t L66• 

Day 21 2.86 • 1.77 3.60 s 1.96 3.00 :t; 1.67 2.00 :t 0.87 

Nuritbcr liuen; weaned 7 10 6 9 

SuMVa! lndice$ (%) 

Lf.-ebirtbindcx 99 97 99 9S 

Viability index 92 78 84 74 

Weaning inde% 12 24 13 13 

Sex rotio (%male)- day 0 46 47 49 51 

Sex n.tio (%male)- day 4 (p=U) 47 53 49 55 

Pl!buo= 

Number o( litters 17 19 14 15 

Total number ol pur- 213 190 132 181 

Number pup1 born a1iYe 210 185 130 181 

Number pu-p~ stlllbom 3 4 2 ' 0 

MeaD litter size at delivery 12.53. 4.02 10.00 t 4.57 9.43. 4.29 12.07 • 331 

Mean number !JtYC pup&/litter 

Day 1 12.29. 3.74 10.11 t 4.47 8.43. 5.00 12.07 • 331 

Day4 (pn:cuU) 11.88. 3.69 9.69. 4.47 833.5.03 11.79. 3.24 

Day 4 (po<tcuU) 7.56. 1.50 7.00. 2.03 5.92. 2.81 7.64 • 1.08 

~y21 7.13 :t 1.89 6..8S t 1.57 6.30 • 2.63 7.15 • 1.68 

Number litters weaned 16 13 10 13 
-- ' 
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TABU! 171>. VIAIIDZrY AND <liNICAL OBSilllVATIONS OP P1 GENERATION OPI'SPRING DURING LACI:ATION 

~.-,..-,- 0- liiO- 630-.. 

S.zvivll Indi<co (%) 

live birth index 99 94 98 

Viability iDdcJ: 91 77 69 

w...u.s iJ>du 94 74 79 

Sex ratio (% male) - day 0 S6 49 53 

Sex ratio (% male)- day 4 (prec:vU) ss 51 44 

Data taken from Tibia 4S aad 7Z, pqeo ZI4-Z18 aad Z67-m, rospcctivoly, MRID No. 428991~1. 
•Siplif'ICOIItly different from coatrol, p s 0.05. 

3. Body weiKlJt 

21100-

. 

100 

90 

87 . 

53 

5Z 

Selected means for puiJ b~ weight/litter are suiiUillU'ized in Table 18. No 
statistically significant Oifferences occurred in mean pu~ weights from any 
treated group at any time during lactation of the F1 orrz.pups. However, F:!b 
pups gamed less weigi!t than controls with day 21 oodv we1idtts of 2000 ppm. 
group males and feoiales being 88% of the control value. When mean J>up 
weignts for the F:!b litters were·analyzed by covariance analysis (ANCOVA) to 
account for the number of pups per litter, significantly lower weights as 
compared to control were seen for 630 ppm males and females on day 1, 2000 
ppm males on day 21, and 630 and 2000 ppm females on day 21. · 

I 
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TAIILB I& GRouP MEAN BODY WEIGHT OP OPI'SPIUNG DUIUNG LACI'ATION <-> 
Doyal~ 0~ 2110~ 630~ 

P Gcacnlica • P1 Ol&priooc --
Males --

Da:r 1 6.18 :1: 0.64 6.79. 0.57 6.50 t·0.67 

Day 4 (pootcull) 
!------'· 

9.07 • 1.32 9.05 • 1.57 8.65 • 1.71 

Day 21 48.94. 6.57 48.31 • 5.3 45.15. 6.59 

Females 

Da:r 1 6.43. 0.71 6.41 • 0.59 6.36. 0.79 

Day 4 (po<tcull) 8.50 • 1.64 8.84 • 1.09 s:n :1: 1.94 

Day 21 47.3S :1: 6.01 46.67. 6.30 46.ll • 6.02 --
Pl a - Pz. Ol&priooc -

Males 

Day 1 6.79. 0.64 6.47. 0.56 6.23. 0.62 

Day 4 (pootrull) 7.71 • 1:65 7.32. 1.69 6.98 • 1.61 

Day 21 49.52 • 13.52 47.88 t: 7.0:5 51.64 • 10.44 
. 

Pemalea 

Day 1 6.25 • 0.48 6.14 • 0.60 5.17. 0.62 

Day 4 (pootrull) 7.26 • 1.31 7.32. 1.76 6.56. 1.76 

Day 21 46..55 • 13.00 40.78 • 12.59 44.15 • 12..50 

Pl a - p2b Ol&priooc 

Males 

Day 1 7.23. 0.56 7.17. 0.57 6.73 t: o.n••• 

Day4 (pootrull) 10.39 t.l.JO 9.59 • 2.29 9.41 • 1.63 

Day 21 : 54.70. 5.68 52.34. 5.50 49.73. 8.26 

f'emalcJ 

Day 1 6.79. 0.50 ' 6.64. 0.50 6.30 t o.oo&-• 

Day 4 (poct<ull) 9.66. 0.89 9.17. 1.97 8.09. 1.99 

Day· 21 51.64. 5.11 5{.2S. 5.99 45.36. 8.5~ 

Data taken from T-:n, 45, ODd 72, - 159-163. 214-218, ODd U>7-r71, ~ MRID No. 42899!All. 
"Covariate adjuoted - oip-<ly dill"emu from OOI!trol: "p < 0.05, ""p < ·o.Ol (CoYarioncc analylio). 

4. Physical and functional development 

21000~ 

6.68 :1: 0..$7 

9.02 t 1.11 

44.61 • 5.76 

6.41 :1: Q.61 

8.66 :t 1.02 

42.67 $ 4.94 

6. 71) • 0.68 

7.20 t 1.43 

43.82 :t 11.67 

6.29. 0.15 

7.05. 1.66 

44.87. 8.2S 

7.03. 0.50 

9..30•1.13 

47.90 t 4.54 .. 

6.49. 0.50 

8.68 • 1.21 

45.28 • 4.53 .. 

a. Physical development - There were no significant treatment-related -
differences between treated and control grouj:!S of either generation for the 
physical development parameters of pinna urifolding, incisor eruption, and 
eye opening. 

b. Functional tests - There were no sign!ficant treatment-related differences 
between treated and control groups of either generation in the percentage 
of P)lPS with positive r~sponse for surface righting reflex, gripping reflex, 
pupillary reflex, or aud1tory reflex. . 
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5. Necropsy results 

No dose- or treatment-related abnormalities were observed at necropsy in 
pups from either generation. 

III. DISCUSSION 

!"1ale and female Sp_rague-Dawl~y rats were fed up_ to 2000 ppm Topsin-M in the 
dtet for two generations. One litter was produced m the first generation and two 
were produced in the second generation. 

A SYSIEMIC TOXICITY 

No treati~?ent-related effects were seen on mortality, clinical signs, feed 
consumption, or gross pathology of P or F1 generauon parental animals of either 
sex. The deaths of four F1 females were probably from excessive internal 
hemon:haging after delivery instead of a direct compound-related effect. After 
approxu;tatefy day 50 of treatment, a dose-related trend toward decreased body 
well!hts 1D: mil.lt;s of both generations was \)bserved. Significantly increased liver 
ana thyrOid wetl!hts occurred m p generation males ana females, increased liver 
weil!hts occurrea in F1 males, and mcreased thyroid weights occurred in F1 males 
ana females. liver hypertrophy may have included induction of liver enzymes. 
liver enzyme induction coula account for the slightly decreased levels of T 3 and' 
T4 which, in turn, could have caused the slightly greater TSH levels as a • 
compensatory mechanism. Constant stimulation of the thyroid by elevated TSK 
would explain the hyperplasia/hypertrophy in the thyroid. . 

The systemic LOEL for this study is < 200 ppm based on hepatocellular 
h)1>ertrophy and thyroid follicular cell hypertrophy /hyperplasia at all dose levels 
anCI decreased bodY weight gains in males and mcreased liver and thyroid weights 
in both sexes at the hi2liest Close leveL This LOEL is considered to be a 
borderline NOEL/LOEL because the effects on the thyroid and liver at 200 ppm 
were minimal and they were less in the succeeding generation. 

B. REPRODUCID'E TOXICITY 

Mean litter 6izes, survival indices, and sex ratios were not different between 
treated and control groups for the F1 or F2b litters. Excessive deaths of the F1• 
pups is unexplained but ts probably not comP.Ound-related as controls were 
affected as well as treated groups. No statistically significant differences occurred 
iri mean pup weights from any treated group at any ume during lactation of the F1 
o~r F pups. However F2b pups gained less weight than controlS with day 21 body 
wei ts Of males and females only 88% of the control value. Covariance analysis 
( COVA) of mean pup weights for the F2b litters. to account for the number of 
pups per litter, revealed significantly lower weights as comQared to control for 630 
ppm inales and females on day 1, 2000 ppm miles on day 21, and 630 and- 2000 
IJPrn females on day 21. Decreased pup weisJ!ts cannot be explained by reduced 
Clam weights during lactation since htgli-d~se d~ act1,1ally _gamed sliglitly more 
than controls. However, reduced pup wetghts did not !IDplllf maturation as no 
differences were seen in ]:)hysical developmental parameters ~r functional test 
responses between treated and control pups of etther generauon. 

The reproductive toxicity LOEL for this study is 630 jJpm based on reduced lxxly 
weights of tJ?e F.2b pups Cluring lactati<?n. The ~OEL is' 2~ p_pm. This LOEL is 
alsO borderline oecause the aecrease m pup wetghts was mmtmal. 
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[TOPSIN-M] Reproduction Study (83-4) 

C. STUDY DEFICIENCIES 

The authors did not specifically state whether the technical form of the chemical · 
was used. Rats were only 6 weeks old at the beginning of the study as opposed to 
8 weeks which is stated in the acceptance criteria. 

These deficiencies are minimal and do not alter the analysis of the study .. 

D . .CORE C!ASSIFICAIION 

Acceptable. 
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